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Data collection statistics
Rotamer outliers (%) 0.00 0.00 a Cell constants were calculated from X-ray data. Rotamer outliers (%) 0.00 Figure S1 : Determination of anomeric forms of products. The anomer ratio of the products generated from PASC by PcCel45A was checked by HPLC. The products after 1 min reaction in 50 mM sodium acetate at 30ºC are shown in green, and the products after incubation in 30ºC for 120 min following filtration are shown in blue.
Standard oligo-saccharides (glucose to cellohexaose) incubated in 50 mM sodium acetate at 30ºC are shown in red. shown as a stick model. The Fobs -Fcalc maps of tris and water molecules are shown at 2.5 sigma (C) Unliganded structure of the catalytic center of PcCel45A N92D at room and cryogenic temperatures. Water molecules at the catalytic center are shown as spheres and the tris molecule is shown as a stick model. Figure S5 : Substrate recognition of PcCel45A WT and mutants. (A) Two cellopentaoses were bound at subsites -5 to -1 and +1 to +5 respectively in all enzymes, but the occupancies of cellopentaose binding on the minus side in WT and N92D were only about 0.6. (B) Omit maps of cellopentaose at subsite -2 to +2 of PcCel45A WT, N92D and D114N are shown at the 2 sigma level. The glucose rings at subsite -1 of WT and N92D were distorted by the interactions between O6 and Asp114, a possible general acid residue, and between O2 and Asn92 or Asp92. On the other hand, the glucose at subsite -1 of D114N was not distorted, even though O6 interacted with Asn114. Reaction velocity of PcCel45A N105D (purple diamonds) towards amorphous cellulose. The velocity of WT is also shown for reference (red squares). The N105D mutant became inactive (less than 0.002/min) at pH values higher than pH 5.5, but retained 74% of the activity of WT at pH 3.0. Caption for movie S1
Movie S1. The proposed proton relay pathway between Asp 92 (general base) and Asn 114 (general acid) residues is shown as a movie. In the initial phase, Asn 92 , amide between Phe 95 and Cys 96 and Asn 105 are in imidic acid form.
The neutron diffraction 2Fobs-Fcalc map of this phase was calculated based on the initial structure. The neutron diffraction 2Fobs-Fcalc and Fobs-Fcalc maps during the proton relay phase were calculated based on the structure without hydrogen/deuterium atoms. After the proton relay, the hydrogen/deuterium atoms were transferred to the next residues, and the neutron diffraction 2Fobs-Fcalc map was calculated based on this structure. In the latter half of the movie, residues return to the initial structure by reverse relay. The neutron diffraction 2Fobs-Fcalc and Fobs-Fcalc maps are shown at the 1.0 and 1.5 sigma levels, respectively.
